In the spring of 2000, two books predicted a substantial fall in the S&P500 Index. Robert Shiller's Irrational Exuberance found that, historically, a high price earnings ratio, with real earnings averaged over 10 years, accurately predicts a low real rate of return from investing in the S&P500 Index. Smithers and Wright's Valuing Wall Street found that a high Tobin's q for the non-financial equities in the S&P500 does the same. We discover that q beats all variants of the PE ratio for predicting real rates of return over alternative horizons. We also formalize the feedback mechanisms considered in both books.
In the spring of 2000, two books predicted a substantial fall in the Standard and Poor's 500 Composite Index (henceforth S&P500). Robert Shiller's Irrational Exuberance, found that, historically, a high Price/Earnings ratio, with real earnings averaged over 10 years, predicts a low real rate of return from investing in the S&P500. Andrew Smithers and Stephen Wright's Valuing Wall Street found that a high Tobin's q for the non-financial equities in the S&P500 also predicts a low real rate of return for this index. These pessimistic views, in sharp contrast with more popular sanguine perceptions regarding recent equity valuations, motivated the criticism of those most adherently attached to such optimism, such as Jonathan Laing (2000) and Gene Epstein. Epstein, Barron's economics editor, was particularly optimistic. His evaluation of both books in several pieces in Barron's was extremely critical. Epstein (May 8, 2000) characterizes Robert Shiller's use of trailing ten-year earnings averages in calculating Price/Earnings ratios, as opposed to using only earnings from the current year, as a "bizarre approach" that makes the stock market appear overvalued. He also expresses his distaste for the Shiller calculation, and his preference for what he calls the "Shiller lite" P/E ratio, defined as the ratio of price to the five-year trailing average of earnings. He declares his most preferred alternative to be the "P/E Classic (four quarter trailing earnings)."
Epstein's criticism of Smithers and Wright' s Valuing Wall Street also demonstrates an attachment to buoyant "new economy" theories. By prioritizing the importance of intangible assets in this "new era", Epstein dismisses the insights Smithers and Wright's research provides regarding the overall valuation of the stock market, inclusive of those companies with a substantial degree of intangible assets. Epstein (May 15, 2002 ) also considers the lack of an explicit endorsement of Smithers and Wright's approach by James Tobin, who devised the q ratio in 1969 to predict changes in capital investment via signals from equity valuations, to be a critical weakness. Epstein's view of intellectual ownership, however, ignores the merits of using the ideas of others for an originally unintended purpose to develop other compelling ideas, as Smithers and Wright do. For Epstein, these perceived failings invalidate the research of Shiller, and Smithers and Wright.
Epstein, however, fails to specify which approach is less faulty. We feel compelled to evaluate his claims, and assess whether either book added value to our ability to predict the stock market, and if there is some value added, which book added more of it.
Specifically, (1) we test both approaches against using the simple ratio of price to current earnings (P/E1) to predict real rates of return; (2) we experiment with different lengths for the trailing averages for earnings; (3) we use the alternative approaches to predict the real rate of return for the S&P500 index over several different horizons and (4) we incorporate a feedback mechanism, exploring whether a high real rate of return from the stock market in the past makes investors more optimistic and boosts future returns.
INTUITION
Shiller's Irrational Exuberance uses Price/Earnings ratios (henceforth PEs) to evaluate equity valuations and corresponding investment returns over an extended historical horizon.
Stock prices should demonstrate a fundamental relationship with the ability of firms to generate profits, expressed in the form of earnings. The magnitude of PEs should thus demonstrate investors' valuations of company profits. The existence of a fundamental relationship between equity valuations and corporate profits, however, constrains the degree to which PEs can rationally fluctuate, so these ratios should revert to their means. Sufficiently low PEs reflect an overall undervaluation of the stock market; conversely, sufficiently high PEs suggest investors overvalue the ability of firms to generate profits. Consequently, above average investment returns should follow periods exhibiting relatively low PEs and below average investment returns should follow periods with comparatively high PEs.
Although less popular than PEs, Smithers and Wright's (2000, p.11 ) q ratio provides similar insights regarding the valuation of the overall stock market. This ratio is expressed in the following form:
In this formula, corporate net worth is the replacement cost of physical assets plus financial assets minus liabilities. Accordingly, a q that exceeds one implies investors value corporations at a level exceeding the value of underlying capital assets; a q less than one suggests the opposite. A fundamental relationship should exist between stock market valuations and underlying corporate assets; more simply, firms in the long run should be valued at their current cost of creation and thus q should theoretically hover around one under rational expectations.
1 Robertson and Wright (1998) We calculate real rates of return as annualized rates, assuming dividends are paid at the end of the year, so the one-year rate of return is calculated as follows:
where D t equals real dividends and P t represents the real S&P 500 price at the end of year t.
RoRN denotes the real annualized geometric average rate of return over N years, assuming all dividends are reinvested. 3 Each rate of return was compared with the q and PEs at the beginning of the period.
TESTING THE ALTERNATIVES
Should q or a PE be a better predictor on theoretical grounds? We would expect firms to enter the industry whenever q is high, because that is when entering the industry is profitable.
This should drive down earnings, dividends and stock prices. Also, Siegel (2002, pp. 198-199) points out that changes in the inflation rate alter the relationship between reported earnings and the ideal measure of earnings. However, if the corporation income tax rises, we would expect a given q to yield reduced earnings and dividends, and this should depress stock price. Suppose that as economic development proceeds the cost of capital is driven down. We would expect q to remain constant in the long run, but we would expect the earnings yield (1/PE) and the long run rate of return on investment in the stock market to fall. Here PE out-predicts q. Earnings are measured after corporation income tax, and in that regard PEs would also be expected to perform better than q. But, they lack the mechanism whereby high q causes entry and on that ground would be expected to work less well than q. Thus, it is not clear to us whether q or a PE would be a better predictor a priori, which drives us to look at the data.
We wish to test the accuracy of alternative ways of predicting real rates of return. Our RoR5, RoR10 and RoR20. We performed similar exercises for PE1, PE10, PE20 and PE30, but only our benchmark is charted.
Exhibit 6 shows that regardless of the horizon over which real return is being predicted, the predictors ranked from best to worst are: q, PE30, PE20, PE10 and PE1. Thus the q outperforms the variants of Shiller's PEs. Moreover, longer lags for PE outperform shorter lags:
PE30 outperforms PE20, which outperforms Shiller's PE10, which outperforms the Classic PE (PE1). Similarly, for each predictor, the longer the horizon over which the rate of return is predicted, the better the R-square, although the R-squares are not strictly comparable, because the number of data points shrinks as the prediction horizon lengthens.
4

USING THE ALTERNATIVES TO PREDICT REAL RATES OF RETURN FROM DECEMBER 31, 2001
The regressions referenced in Exhibit 6 can be used to predict real rates of return over various horizons from year-end 2001. We present these predictions in Exhibit 7. The predictions from q are closely tracked by those from PE10, PE20, and PE30. The predictions from PE1 diverge markedly from the others, but the PE1 regressions fit the data so badly that we ignore them. Using just our preferred four regressions we predict a real rate of return for one year between +1% and -1%; for five years between -2% and -4%; for ten years between -3% and -7%; for 20 years between 0% and -4%. The R squares make us most confident of the predictions from q, which predicts a 20 year annualized real rate of return of -0.04%.
All of the predictions for the one-year rate of return are anomalously high. We attribute this to the fact that these predictions are based on observations that include values for q and PE1
for 1996 through 1998 that are relatively high, and were followed by anomalously high rates of return, reflecting the 1990's bubble. The most recent observations for the multiyear predictions are for 1996, before the bubble got too big. For example, without the observations for 1997-2000, Exhibit 2 would have predicted lower one-year returns.
Epstein argues that q ignores intangible capital, which he believes has recently become much more important. Consequently, he argues q underestimates the likely real rate of return.
Others have argued that earnings are polluted by bizarre accounting conventions for workers' options and pensions, which have become more problematical in recent years, and consequently overpredict the likely real rate of return. If this were so, we would expect the predictors arranged from most optimistic to least optimistic, to be PE10, PE20, PE30 and q. Exhibit 7 tells us this is not the case.
THE REAL RATE OF RETURN DEPENDS ON THE PRICE OF THE S&P500 INDEX
Exhibit 8 uses the regressions for q to predict (1) the real rate of return on the S&P500 index over various time horizons beginning at year-end 2001, (2) the corresponding predicted cumulative real returns, and (3) the cumulative real returns over a 20 year horizon, assuming that 1% of the value of the investment is absorbed each year by mutual fund expenses.
The two leftmost columns of the top line of data show the actual value for q and the S&P500 on year-end 2001. This line predicts a real rate of return of -0.9% over one year, of -2.8% over 5 years, of -3.3% over 10 years, and of -0.04% over 20 years.
The subsequent lines perform the same exercise for alternative hypothetical prices for the S&P500 on that date. In order to secure a 20-year real rate of return of +4.6% the S&P500
would have had to have fallen to 763, and even after falling to 572, the predicted real rate of return is still less than +7%. These hypothetical rows enable us to predict the market going forward. For example in July 2002, the S&P500 hit 858.48. At that time, we would have predicted roughly a 1.9% real rate of return over the next 10 years. We say "roughly" because this price was hit in July 2002 rather than at year-end 2001.
Based on data through year-end 2001, Exhibit 8 also predicts a cumulative real gain over five years of -13%, over 10 years of -29%, and over 20 years of -1%. Note from the CR20
column, that the real return over 20 years is substantial only after the market falls significantly.
Finally, it is important for investors to be aware of how much high expense ratios eat into their real rates of return. Consequently, in the last column, we present CRE 20, which depicts the cumulative real return over 20 years, assuming that the investment advisor or mutual fund charges one percent per year of the investment balance in expenses, well below the expense ratio of many mutual funds. This turns our best estimate of the 20 year cumulative return from -1%
into -19%, and it shrinks our maximum cumulative return from +281% to the much more modest +216%. It emphasizes the foolishness of investing in mutual funds or hiring investment advisors who charge high expenses, without delivering comparably higher performance.
AMPLIFICATION AND THE FEEDBACK LOOP
Shiller (2000, p.44) discusses amplification mechanisms and feedback loops.
The amplification mechanisms work through a sort of feedback loop; later in this chapter they will also be described as a type of naturally occurring Ponzi process. Investors, their confidence and expectations buoyed by past price increases, bid up stock prices further, thereby enticing more investors to do the same, so that the cycle repeats again and again, resulting in an amplified response to the original precipitating factors. The feedback mechanism is widely mentioned in popular discourse as merely a hypothesis, often regarded as unproven. In fact there is some evidence in support of such a feedback mechanism, as we shall see.
Shiller nicely fleshes out the microeconomics of these mechanisms. However, he leaves it to us to include past performance in an equation which predicts future performance. This seems to us, the most appropriate way to test Shiller's idea, as it uses the data set on which his book is based. Smithers and Wright (2002, 121-123 ) make a similar point in a round about way. They suggest that a strategy which dominates the others they consider is to hold stocks except "When q Goes 50% Above Average, Hold Cash Until It goes Below Average." Thus they suggest that given q, shareholders garner better returns when the market has been rising recently and worse returns when it has been falling. This only makes sense if past stock price momentum carries
forward. This is how we chose to model the process.
THE REAL RATE OF RETURN ALSO DEPENDS ON MOMENTUM
Exhibit 9 was created by using an equation to predict the rate of return from buying the index and reinvesting the dividends over the following: a one year period, a 5 year period, a 10 year period, and a 20 year period. Exhibit 10 presents annual predictions. The prediction equation is:
where RoRN is the annualized geometric rate of return over the next N years, RoRML is the annualized geometric rate of return over the past M years, which we call momentum;
a, b and c are constants.
We estimated the equation for various time lags, M, for the past rate of return and selected the one with the highest R 2 constraining b to be nonnegative. In each case, we find that a is negative, which we expect as a high q means the market is overvalued. The M which gave the best fit for each time period turned out in each case to be between 0 and 11 years, with the lag generally declining as N increased. Obviously, given this analysis, we did not expect the rapid fall of the S&P500 through October
2002.
HOW IMPORTANT IS THE FEEDBACK EFFECT?
Predicting where the t's are in parentheses and significance levels on a two-tailed test are in brackets. The regression says that each one percentage point increase in the real rate of return over the last 11 years creates enough optimism among investors to raise the real rate of return over the subsequent year by almost a full percent.
THE RETURN FROM A BUY AND HOLD STRATEGY FOR THE S&P500 INDEX
Now we predict the real rate of return from buying and holding the S&P500 index forever, while consuming the dividends it pays. The rate of return from such a strategy is the current dividend yield plus the rate of growth of dividends as Shiller (2000), and Smithers &
Wright (2000) discuss. Assuming the ratio of earnings to the capital stock stays constant, if the ratio of dividends to the capital stock is also constant, then reinvestment as a fraction of the capital stock should stay constant and the capital stock, earnings and dividends should continue to grow as fast as they have done historically. Consequently, we postulate that firms maintain the same ratio of dividends to the capital stock as they have on average since 1900. We call the dividends which preserve this ratio, normalized dividends. This postulate implies that earnings and dividends will continue to grow at the same rate as earnings have grown since 1900, 1.449 percent per year, and the real rate of return will equal this growth rate plus the normalized dividend yield, where we define the normalized dividend yield as normalized dividends divided by price.
Normalized dividends equal the average ratio of dividends to the capital stock, divided by q, which is price/capital stock for the non-financial firms in the S&P500. Defining D as dividends and P as the price of the S&P500, we calculate the average ratio of dividends to the capital stock 6 as the average of (D/P)q, since 1900, which is .02668.
This allows us to write the predicted real rate of return from buying and holding the S&P500 
Using this equation, we construct Exhibit 11, which shows how the real rate of return depends on the S&P500 index. It is similar to figure 13 .1 in Dimson, Marsh and Staunton (2002) .
The implication of all this is that at the year-end 2001value of the S&P500 index, we could have expected a real rate of return of about 3.7 percent. In October 2002, the S&P500 index fell to 800 which implies a real rate of return of 4.6 percent. Is a valuation at this level sustainable?
Not if with comparable risk, the return is better from investing elsewhere. Reinker and Tower his more acerbic condemnation of q, our results suggest that Smithers and Wright's q ratio provides a compelling and, of the alternatives we tested, the most reliable means of predicting stock market returns over the short, medium and long-term. 8 We also find evidence that the feedback loops discussed by Shiller and implied by Smithers and Wright operate. The real rate of return over a 1 to 5 year time horizon depends negatively on Tobin's q and positively on the real rate of return over the previous 10 or 11 years. 
EXHIBIT 10
The cumulative real return from buying the S&P500 index and reinvesting dividends 
ENDNOTES
1 Difficulties in measuring the aggregate capital stock, however, cause the historical average of q to equal 0.676 since 1900. The absolute level of the capital stock is not directly observable and only changes in this figure can be measured. Therefore, the initial level of q is a somewhat arbitrary figure. Moreover, the rate of depreciation used for this figure only accounts for physical deterioration, which occurs more slowly than economic depreciation. These issues of mismeasurement, however, are systematic and thus do not invalidate the predictive uses of q.
2 For those interested in extending this analysis, q data is included in the Federal Reserve's Flow of Funds Statistics and is accessible online. For consistency, these qs must be transformed using Wright's methodology. 3 An annualized geometric average rate of return is the constant annual rate of return that generates the observed cumulative return. 4 There is no substantial gain from combining q with PE30 over using q alone. The combination yielded a slightly higher adjusted R 2 in predicting RoR5 and RoR10, and a slightly lower one in predicting RoR1 and RoR20.
5 For 1 to 5 year returns the best lag was 10 or 11 years. For 6 to 11 year returns the best lag was 8 or 9 years. For 12 to 17 year returns, the best lag was between 2 and 6 years. 6 When we refer to the capital stock it is a fictitious capital stock for the S&P500, calculated as P/q, since q refers to non-financial firms only. 7 The idea of working with a normalized dividend yield comes from Shiller (2000,p.260) and is further developed in Reinker and Tower (2002) . Shiller works with the real dividend growth rate rather than the real earnings growth rate. We could have worked with the real dividend growth rate, which over the century is 1.006% . Alternatively, by dividing the real S&P500 index by q, we get a series for what we call the synthetic capital stock. This is only an approximation to the capital stock of the S&P500, since Smithers and Wright's q excludes financial firms. The growth rate of real synthetic capital is 1.556 %. Working with the former alternative lowers the predicted return 0.46 percentage points, and working with the latter raises it by 0.1 percentage points. We believe that the dividend yield is strongly influenced by tax changes, and we felt that changes in the size of the S&P500 index, makes the series for the synthetic capital stock somewhat suspicious. Consequently, we use the growth rate of real earnings. Each of our growth rates is calculated as the slope of the natural log of the variable graphed versus time. 8 All of the analysis in this paper consists of extrapolating past relationships into the future. Siegel (1999) argues that the advent of mutual funds and the reduction in the cost of investing in them, especially the availability of low cost index funds, has substantially reduced the cost of maintaining a diversified portfolio. This, he argues, should make investors content with lower rates of return from equity indexes than were observed historically. For discussion of the historical and prospective equity premium see Dimson, Marsh and Staunton (2002) . If investors are satisfied with lower rates of return than they have been in the past, short term rates of return should be higher than we have estimated, as investors prop up stock prices, while long term rates of return should be lower, as investors find that their dividends buy very few shares of stock. Updates of this paper will be posted on the Duke Economics Working Paper web site from time to time. For a companion piece to this one, which estimates the rate of return from holding the S&P index forever and consuming the dividends, see the Duke Economics Working Paper, Tower and Gokcekus (2001) .
